An immunocytochemical investigation of glial morphology in the Pacific hagfish: radial and astrocyte-like glia have the same phylogenetic age.
This study attempts to reconstruct the early phylogenetic history of macroglial cells among craniates. Since glia does not fossilize, such a reconstruction must be based on a cladistic comparison of glial characters in the Recent craniate taxa (hagfishes, lampreys, and gnathostomes); however, there are only few data on glial morphology and none on glial immunocytochemistry in hagfishes. Therefore, we investigated the presence and localization of various macroglia-specific epitopes in the brain and spinal cord of the Pacific hagfish, Eptatretus stouti (Myxinoidea) by means of immunocytochemistry. Antibodies directed against S100-protein and vimentin showed no cross reactivity. Antibodies directed against glial fibrillary acidic protein and glutamine synthetase labelled various glial structures. Glial fibrillary acidic protein-like immunoreactivity was observed in ependymal cells with radially oriented processes in some regions. However, throughout the entire CNS, labelling of non-ependymal cells and their processes prevailed. The processes of these cells made occasional vascular contacts and they also made contacts with neuronal perikarya. Glutamine synthetase-like immunoreactivity was also found in some processes with radial orientation and in ependymal cells; but the antibody stained mainly non-ependymal cells which gave rise to a felt-like meshwork of interdigitating fine and very fine processes penetrating the neuropil of the entire brain. Additionally, there was labelling in the walls of blood vessels and in processes enwrapping individual neurons. The occurrence of glial fibrillary acidic protein- and glutamine synthetase-like immunoreactivity in non-ependymal glial elements in the brain of hagfishes and the relative scarcity of labelling in radial glial elements necessitates a re-interpretation of the evolutionary history of glial cells. Non-ependymal macroglia with immunocytochemical and morphological characters resembling typical (mammalian) astrocytes appears to be as primitive as the various forms of radial ependymal glia.